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EDEYURXERE RiEtt#
HHEEE (Vs) 2.7 10 5.5 Vdc mAEEERE e | L
) B E s ZEEJTL—R  0°Cto 50°C
U—RiEE (solderlng 2-4 sec. )T 270°C = BE2IL—R -20°C to 85°C
I\ RRE (reflow soldering) 245°C
EWEREEEHE -25°C to 85°C
RIEEEER -40°C to 125°C
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See package drawings for pinouts.
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ELVH Series Pressure Ranges

CODE

F50D
LOTD
LO2D
LO4D
LO5D
L10D
L20D
L30D
L60D
LO1G
L02G
L04G
LO5G
L10G
L20G
L30G
L60G

CODE

001D
005D
015D
030D
060D
001G
005G
015G
030G
060G
100G
150G
015A
030A
060A
100A
150A

Pressure Range1 Proof Pressure” Burst Pressure’
§ é Pressure . .
o = Mode kPa inH20 kPa inH20 kPa
inH20
-0.5 0.5 Differential 0.1 270 67 415 103
-1 1 Differential 0.2 270 67 415 103
-2 2 Differential 0.5 270 67 415 103
-4 4 Differential 1.0 300 75 415 103
5 5 Differential 1.2 300 75 415 103
-10 10 Differential 2.5 350 87 415 103
-20 20 Differential 5.0 350 87 415 103
-30 30 Differential 7.5 350 87 415 103
-60 60 Differential 14.9 350 87 415 103
0 1 Gage 0.2 270 67 415 103
0 2 Gage 0.5 270 67 415 103
0 4 Gage 1.0 300 75 415 103
0 5 Gage 1.2 300 75 415 103
0 10 Gage 2.5 350 87 415 103
0 20 Gage 5.0 350 87 415 103
0 30 Gage 7.5 350 87 415 103
0 60 Gage 14.9 350 87 415 103
§ é Pressure . .
= = Mode kPa psi kPa psi kPa
psi
-1 1 Differential 7 10 69 15 103
-5 5 Differential 34 15 103 15 103
15 15 Differential 103 30 207 150 1034
-30 30 Differential 207 60 414 250 1724
-60 60 Differential 414 120 827 250 1724
0 1 Gage 7 10 69 15 103
0 5 Gage 34 15 103 15 103
0 15 Gage 103 30 207 75 517
0 30 Gage 207 60 414 150 1034
0 60 Gage 414 120 827 250 1724
0 100 Gage 690 250 1724 250 1724
0 150 Gage 1034 250 1724 250 1724
0 15 Absolute 103 15 103 15 103
0 30 Absolute 207 60 414 150 1034
0 60 Absolute 414 120 827 250 1724
0 100 Absolute 690 250 1724 250 1724
0 150 Absolute 1034 250 1724 250 1724

ELVH EDL > StxEE
SERR1: Pad KUKPaBTOE N EEE T ES L TRENET.

EEE2: BERTMEZ | BRAD1DOR— NIRRT SNDIRAED. EONBEEDSEECR O o &S (CHREMIFUET.

ESRDEREMENHDET .

Common Mode

Pressure’
inH20 kPa
415 103
415 103
415 103
415 103
415 103
415 103
415 103
415 103
415 103
415 103
415 103
415 103
415 103
415 103
415 103
415 103
415 103
psi kPa
15 103
15 103
250 1724
250 1724
250 1724
15 103
15 103
250 1724
250 1724
250 1724
250 1724
250 1724
15 103
250 1724
250 1724
250 1724
250 1724

INLDEBVENZMATZEE.

i
ED)

i (CTEARRIREG

FERE3: WRENE | ENRANRND Z ER<KRRDIDOR— MINISNIRAED. HRMERENZBIDEACHSNRCHET D EBFERERA.

Eig4: JESE—RESD  ENEGANRND LR < ZEEEY—0mADR— MNCEBFCINX 5SN3HAESA.

TEFEA.
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ELVH Series Pressure Ranges (Cont'd)

CODE

MF25D
MO005D
MF12D
MO025D
MO050D
MO060D
MO075D
M100D
M160D
M250D
M500D
MF25G
MO005G
MF12G
MO025G
MO050G
M060G
MO075G
M100G
M160G
M250G
M500G
MN50G
M611A

CODE

B001D
BF25D

B005D
B010D

BNO1G
B001G

BF25G
B005G

B010G
BOO1A

B002A

ALL SENSORS

1
Pressure Range

£ o]
£ &
mbar
-25 25
-5.0 5
-125 125
25 25
-50 50
-60 60
-75 75
-100 100
-160 160
-250 250
-500 500
0 25
0 5
0 125
0 25
0.0 50
0 60
0 75
0 100
0 160
0 250
0 500
-500 0
600 1100
x
bar
-1 1
-25 25
-5 5
-10 10
-1 0
0 1
0 25
0 5
0 10
0 1
0 2

Pressure
Mode

Differential
Differential
Differential
Differential
Differential
Differential
Differential
Differential
Differential
Differential
Differential
Gage
Gage
Gage
Gage
Gage
Gage
Gage
Gage
Gage
Gage
Gage
Gage
Absolute

Pressure
Mode

Differential
Differential

Differential
Differential
Gage
Gage
Gage
Gage
Gage
Absolute
Absolute

D5-0376 /DCN 10373 /RevE

kPa

0.25
0.5
1.25
2.5

7.5
10
16
25
50
0.3
0.5
1.25
2.5

7.5
10
16
25
50
-50to0 0
60 to 110

kPa

100
250

500
1000

-100to 0
100

250
500

1000
100

200

. 2
Proof Pressure

mbar

675
675
750
850
850
850
850
1034
1034
1034
2,000
675
675
675
750
850
850
850
850
1034
1034
1034
1034
1,034

bar
3.1

7.2

12.4
17

6.2

17

kPa

68
68
75
85
85
85
85
103
103
103
200
68
68
67.5
75
85
85
85
85
103
103
103
103
103

kPa

310
720

1240
1700

200
200

620
800

1700
100

500

3
Burst Pressure

mbar

1034
1034
1034
1034
1034
1034
1034
1034
1034
1034
1034
1034
1034
1034
1034
1034
1034
1034
1034
1034
1034
1034
5171
5171

bar

10.3
17.2

17.2
17.2

52
5.2

10.3
17.2

17.2
1.0

10.3

kPa

103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
103
517
517

kPa

1034
1724

1724
1724

517
517

1034
1724

1724
103

1034

Common Mode

Pressure®
mbar kPa
1034 103
1034 103
1034 103
1034 103
1034 103
1034 103
1034 103
1034 103
1034 103
1034 103
1034 103
1034 103
1034 103
1034 103
1034 103
1034 103
1034 103
1034 103
1034 103
1034 103
1034 103
1034 103
17237 1724
17237 1,724
bar kPa
17.2 1724
17.2 1724
17.2 1724
17.2 1724
17.2 1724
17.2 1724
17.2 1724
17.2 1724
17.2 1724

1.0 103
17.2 1724
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ELVH S U—XDHHhEsER

TERE(E. BUTFDZEAMA(CT: 5V £ 5% for 5V Nominal Vs,

R— BB (hyIR— ) ([CEEEMNMTD.
Parameter

Full Scale Span

(10% - 90%, 5% - 85% Transfer Function Options)
xxxD (Differential)
XxXG (Gage), XxxxA (Absolute)

(5% - 95%, 4% - 94% Transfer Function Options)
xxxD (Differential)
XxXG (Gage), xxxA (Absolute)

Offset

(10% - 90% Transfer Function Option)
xxxD (Differential)
XxxxG (Gage), xxxA (Absolute)

(5% - 95% Transfer Function Option)
xxxD (Differential)
xxxG (Gage), xxxA (Absolute)

(5% - 85% Transfer Function Option)
xxxD (Differential)
xxXG (Gage), xxxA (Absolute)

(4% - 94% Transfer Function Option)
xxxD (Differential)
XxxG (Gage), xxxA (Absolute)

Accuracy
Full Scale Output Resolution

Total Error Band (TEB) - Industrial Temp. (-20°C to 85
F50D, L01G, MF25G
LO1D, L02G, M005G, MF25D
Remaining ranges
Total Error Band (TEB) - Standard Temp. (0°C to 50°C
F50D, LO1G, MF25G
LO01D, L02G, MF25D, M005G
L02D, L04G, M005D
Remaining ranges
Position Sensitivity
L02x, MF25x, & Below
Above L02x & MF25x
Startup Time

Response Time

Supply Current
3.3V Supply Option
5V Supply Option

°C)

)

Typ

+6554

13108

+7373

14746

8192

1638

8192
819

7373
819

8028
655

14

0.46

3.1
3.7

Digital

Max

+0.25

3.9
4.6

Units

Count (Dec)
Count (Dec)

Count (Dec)
Count (Dec)

Count (Dec)
Count (Dec)

Count (Dec)
Count (Dec)

Count (Dec)
Count (Dec)

Count (Dec)
Count (Dec)
%FSS

bits

%FSS
%FSS
%FSS

%FSS
%FSS
%FSS
%FSS

%FSS
%FSS
ms

ms

mA
mA

Analog

Notes Min Typ Max

5 - +40% VS -

5 - 80% VS -

5 - +45% VS -

5 - 90% VS -

- - 50% VS -

- - 10% VS -

- - 50% VS -

- - 5% VS -

- - 45% VS -

- - 5% VS -

- - 49% VS -

- - 4% VS -

6 - - +0.25

- - 11 -

7 - - +4

7 - - +3

7 - - +2

7 - - +3

7 - - +2

7 - - *1.5

7 - - +1

8 - .2 -

8 - +0.1 -

- - 5

- - i -

- - 21 2.8

- - 2.7 3.5

3.3V £ 5%for 3.3V Nominal Vs. Ref temp 25°C.

Units

\
\%
%FSS

bits

%FSS
%FSS
%FSS

%FSS
%FSS
%FSS
%FSS

%FSS
%FSS
ms

ms

mA
mA

Notes

~

© N NN~

ELVHI AT A —< > Rt
ERES: JILRT—ILRI (FSS) (F. BAELBIMEDHAESDHI> bDETY .

FBEE. "X KT« w bE#R (BFSL) [CEDWCAIEENZmETY .

SERR7: MEMERER. ATy b R/BE. FrUIJL—23> BRYE. EHEXFUSR ATCY bOA—LATYIST b ATy hESFE. REBADEY
UD hD&ETT.

528 1 NS A —H (Ml TH O,

Temperature Output Conversion Function

100%F R hEaNnTWEEA.

Transfer Function (A) 10 to 90% Example

Example: Pressure Range L10G
100

. 200 % .
Temperature (°C) = Touty;q X (m) —50 i ) s

70
60 e

50 L

40 i

Output (% Vsupply)
.

30 -~

20 e

10 [
0

o 1 2 3 4 5 6 7 8 9 10

Pmin Pressure (inH20) Pmax

Pressure, Prin
x ((0.9 - 0.1) x Vsupply) + 0.1 x Vsupply

applied ™

Output (V) =
P 3

max ~ F'min
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ELVHS U —"GEXH A R

—Scn

f5 : ELVH-LO1D-HAAH-C-NAA4 (&. All Sensors ELVH U —X 77+ 0O00+7F)ILEATE Y | EHEREL

iNH20 ZE, HAAH /(w4 —= (SIP H-Lead /\—J bk J7K— M), #ESREEEE 0°C to 50°C, /(LU
SURMEEOFF, 7 OHH. HiFIVsupplyd10 to 90%. 3.3 VACHHATIE.

d—F+ >0,

Note 10
Pressure Ranges "

Differential Gage
F50D +0.5inH20 LOIG 0to1inH20
LOID  +1inH20 L02G  0to2inH20
102D *2inH20 L04G  0to4inH20
L04D  +4inH20 L05G  0to5inH20
L0SD  +5inH20 L10G  0t010inH20
L10D +10inH20 L20G 0to 20 inH20
L20D  +20inH20 L30G  0t030inH20
L30D  +30inH20 L60G 01060 inH20
L60D 60 inH20 001G~ Otolpsi
001D +1psi 005G 0105 psi
005D +5psi 015G 0to15psi
015D +15psi 030G 0to30psi
030D +30 psi 060G 0to 60 psi
060D +60 psi 100G 0to100 psi
MF25D 2.5 mbar 150G 01t 150 psi
MO00SD  + 5 mbar MF25G 0 to 2.5 mbar
MF12D  +12.5 mbar M005G  1to5 mbar
M025D  + 25 mbar MF12G 0 to12.5 mbar
MO050D  + 50 mbar M025G 1 to 25 mbar
M060D  + 60 mbar M050G 1 to 50 mbar
MO075D  +75 mbar M060G 1 to 60 mbar
M100D  + 100 mbar M075G  1to 75 mbar
M160D  + 160 mbar M100G 1 to 100 mbar
M250D  + 250 mbar M160G 1 to 160 mbar
MS500D  + 500 mbar M250G 1 to 250 mbar
BOOID  +1 bar M500G 1 to 500 mbar
BF25D +2.5bar MN50G  -500 to 0 mbar
B00SD  +5 bar BNOIG  -1to0 bar
BO10D 10 bar B001G  1to1bar

BF25G  1t02.5 bar
B00SG  1to5 bar
B010G  1to 10 bar

*Package Pinout Offering Code Legend
Pin Code Pin1 Pin2 Pin3 Pin4
1 GND | VS | SDA | sCL
2 GND | VS  MISO  SCLK
3 N/C \'S VOUT GND
4 NIC | VS | VOUT GND
5 GND VS SDA SCL
NI/C: Not Internally Connected

* F—TE. BNEFEREEDBS. EHOOWENYS—
(&, 15PSIUTOEAFETDIHMERATIHETT .

° EEDHE. REID/\Y & —(3100 PSIUTOENEETD

HFIATIHETT

015A
030A
060A
100A
150A

MB611A 600 to 1100 mbar
BO0IA  Otolbar
B002A 002 bar

Pin5
N/IC
SS
N/C

ELVH -

Absolute
0015 psi
0to 30 psi
01060 psi
010100 psi
0to 150 psi

- HAAH - C - N

Compensated
Temperature Range
C 0°Cto50°C

1 -20°C to 85°C

Pin6 Pin7 Pin8
N/IC N/C N/C
N/IC N/C N/C
N/C N/C N/IC

Coating/Diagnostics
C  No Parylene, Diagnostics ON
E Parylene, Diagnostics ON
N No Parylene, Diagnostics OFF
P Parylene, Diagnostics OFF

Package Selection (4 Character Code)

DIP

HRRD

A A

Output Interface

A

nlslw|n o

4

Supply Voltage
4 33Vde
5 5.0Vde

Transfer Function

o o0|lm >

Analog, H-Style
SPI

1°C, Address 0x28
1°C, Address 0x38
1°C, Address 0x48
I°C, Address 0x58
I°C, Address 0x68
1°C, Address 0x78

Note 10

SIP H-Lead

HAAH °

HRRH

10% to 90% (% of Vs for Analog, % of 2™ counts for Digital)
5% to 95% (% of Vs for Analog, % of 2** counts for Digital)
5% to 85% (% of Vs for Analog, % of 2™ counts for Digital)
49 to 94% (% of Vs for Analog, % of 2™ counts for Digital)

Package Pinout Offering Code*

DIP (8 Pin) | SMT

3

2
1
1
1
1
1
1

8Pin) | SIL (4 Pin)

3 4
2 Not Available

1 5

1 5

1 5

1 5

1 5

1 5

SMT J-Lead

HANJ °

HDRJ * °

HJJJ

HINJ °©

HKNJ °

HNNJ °©
HRNJ °
HRRJ

FE)NULY - O—F+ >JE 10 inH20B KTU25 mbarlA FOEANEFE TIHMERTEEE A

ALL SENSORS
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3) RE(CIHU T, FEETRRY MIU—Z2T0%175, HERISELIZD. H%ko712h
LianT<rEeE,

4) U—REE270CUT (FEFAZ2~47

INBDOT)I\A Xz (FAIZY JO-7E> T UNzOMOERLIRCERIT HEE. EH
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S
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ALL SENSORS DS5-0376 /DCN 10373 /RevE

o HIEAEER
{=IZRAEL:

Measurement systems employing ELVH sensors typically need to process the sensor output in terms of
standard pressure units. Converting the sensor outputs to these units is done using the transfer function
equations defined below.

Digital versions of ELVH sensors have an output range of 14 bits, or 0 to 16383 counts, referred to as the
Full Scale Range (FSR).

Analog ELVH analog versions have a corresponding output FSR from 0 volts (relative to sensor Ground
pin) up to the sensor supply voltage (Vs). Unlike digital sensors, which provide an output in digital
counts independent of changes in Vs, the Analog output is ratiometric, or proportional to the supply
voltage.

Depending on the calibration Transfer Function option, the output at minimum and maximum calibrated
pressures corresponds to different fractions of this Full Scale Range.

The difference in output at the maximum and minimum calibrated pressures is the Ful// Scale Span (FSS)
of the sensor.

The general form of the equation for converting sensor output to pressure is:

SensorOutput—Offset Output
Full Scale Span

P(units) = Of fset Pressure(Units) + ( ) * Calibrated Span(Units)

where

Offset Pressure (Units)is the minimum absolute value of pressure applied: for all Standard Gage,
Differential, and Absolute products, this value is zero.

For Barometric Absolute ranges, this value is the lower limit of the range (e.g. 600 mbarA).

SensorOutput is the pressure reading, whether digital (in counts for 12C or SPI output) or analog (the
sensor voltage output)

OffsetOutput is the sensor reading with no pressure applied; this is specified in the Performance Tables as
Offset, for both digital and analog outputs. This value depends on the Transfer Function option selected.

Full Scale Span as defined above is the difference in output at maximum and minimum calibrated
pressures. This is specified in the Performance Tables as Full Scale Span.

For ELVH Transfer Function options A and C (10%-90%, 5%-85% FSR), this corresponds to 80% of FSR;
for ELVH Transfer Function options B and D (5%-95%, 4%-94% FSR), this corresponds to 90% of FSR.

Note that for Differential ranges, this is expressed as positive / negative values: this is to clarify
the excursions above and below the offset value for positive / negative pressure.

https://all-device.com/ info@all-device.com

Fax : 047-489-5940

FEEG L 047-489-5939
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> YIBARHR (RE)

Calibrated Range is the difference between highest and lowest calibrated pressures.
For standard symmetrical Differential sensors, this is twice the maximum positive calibrated pressure.
That is, for example, a 5 PSID pressure range would have a 10 PSI Calibrated Range.

For Analog sensors, it is important to note that the actual supply voltage (Vs) is the reference for sensor
readings, not the nominal calibration voltage (3.3V or 5V). Both Sensor Offset and Full Scale Span must be
derived from Vs for correct interpretation of the sensor voltage output.

This requires normalizing the Performance Table values from the noted nominal Vs to actual Vs. In the case
where an Analog to Digital converter is used, this is done simply by connecting the sensor Vs to the same
supply rail as the ADC Reference Supply input.

EERTETES) :

Example 1: ELVH-LT0G-xxxx-X-x2Ax

Calibrated from 0 to 10 inches H20O; 12C Digital output; 10% - 90% FSR transfer function.
Full Scale Span = 80% of FSR = 0.8* 16384 = 13108; Offset Output = 1638

For a reading of 12250 counts, the pressure is then:

Pout =0 + ( (12250 - 1638)/13108) * 10 inH20.
Pout = (10612/13108) * 10 inH20 = 8.096 inH20.

Example 2: ELVH-005D-xxxx-x-xSBx

Calibrated from -5 to 5 PSI; SPI Digital output; 5% - 95% FSR transfer function.
Full Scale Span = 90% of FSR = 0.9 *16384 = 14746; Offset Output = 8192.
The Calibrated Range is 5 PSI — (-5 PSI) = 10 PSI.

For a reading of 4250 counts, the pressure is then:

Pout =0 + ( (4250 — 8192)/14746) * 10 PSI.
Pout = (-3942/14716) * 10 PSI =-2.67 PSI.

Example 3: ELVH-030A-xxxx-X-xAA4

Calibrated from 0 to 30 PSIA; Analog output; 10% - 90% FSR transfer function,
3.3V nominal supply voltage.

For example, suppose that an actua/Vs of 3.15V is present, not 3.30V.

The actual Full Scale Span is then:

FSS = 80% of Vs, = 0.80* 3.15 = 2.52V.

The Offset is 10% FSR, or

SensorOffset = 0.10 * 3.15V = 0.315V.

For a reading of 1.775V , the pressure is then:

Pout =0 + ((1.775V - 0.315V)/2.52V) * 30 PSIA.
Pout = (1.463/2.52) * 30 PSIA = 17.38 PSIA.

Example 4: ELVH-M611A-xxxx-x-x4Dx

Calibrated from 600 to 1100 mbar; 12C Digital output; 4% - 94% FSR transfer function.
Full Scale Span = 90% of FSR = 0.9 *16384 = 14746; Offset Output = 655.

Calibrated Span is (1100 mbar — 600 mbar) = 500 mbar.

For a reading of 7250 counts, the pressure is then:

Pout = 600 + ((7250 — 655)/14746) * 500 mbar.
Pout = 600 + (6595/14746) * 500 mbar = 823.6 mbar.

ELV SERIES - DIGITAL AND ANALOG PRESSURE SENSOR PrRODUCT FAMILIES
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12C Communications Overview

The 12C interface uses a set of signal sequences for communication. The following is a

description of the supported sequences. Refer to Figure 1 for usage.

Bus not Busy (I): During idle periods both data line (SDA) and clock line (SCL) remain HIGH.

START condition (ST): A HIGH to LOW transition of SDA line while the clock (SCL) is HIGH is
interpreted as START condition. START conditions are always set by the master. Each initial request
for a pressure value has to begin with a START condition.

Slave address (An): The 12C-bus requires a unique address for each device. After setting a START
condition the master sends the address byte containing the 7 bit sensor address followed by a data
direction bit (R/W). A "0" indicates a transmission from master to slave (WRITE), a "1" indicates a data
request (READ).

Acknowledge (A or N): Data is transferred in units of 8 bits (1 byte) at a time, MSB first. Each data-
receiving device, whether master or slave, is required to pull the data line LOW to acknowledge
receipt of the data. The Master must generate an extra clock pulse for this purpose. If the receiver
does not pull the data line down, a NACK condition exists, and the slave transmitter becomes
inactive. The master determines whether to send the last command again or to set the STOP
condition, ending the transfer.

DATA valid (Dn): State of data line represents valid data when, after a START condition, data line
is stable for duration of HIGH period of clock signal. Data on line must be changed during LOW
period of clock signal. There is one clock pulse per data bit.

DATA operation: The sensor starts to send 4 data bytes containing the current pressure and
temperature values. The transmission may be halted by the host after any of the bytes by responding
with a NACK.

STOP condition (P): LOW to HIGH transition of the SDA line while clock (SCL) is HIGH indicates a
STOP condition. STOP conditions are always generated by the master.

ELVH Digital Interface Data Format

Table 1 - Output Data Format

D[31:30] |D[29:24] |D[23:16] |D[15:8] D[7:5] D[4:0]

S[1:0] P[13:8] P[7:0] T[10:3] T[2:0] X[4:0]

Status Pressure  |Pressure | Temperature |Temperature |Filler bits
MSB LSB MSB LSB (Undefined)

Bit Definitions:

Status (S): Normal/command / busy / diagnostic
Pressure (P): Digital pressure reading

Temperature (T): Compensated temperature reading

Table 2 - Status Bit Definitions
[00] [01] [10] [11]

Current Data, |(Reserved) |Stale Data: Not Error Condition:
no errors. updated since last read. | electrical fault or configuration invalid.
ALL SENSORS D5-0376 /DCN 10373 /RevE
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12C Exceptions

1. Sending a Start condition, then a Stop condition, without any transitions on the CLK line, creates a communication
error for the next communication, even if the next start condition is correct and the clock pulse is applied. A second Start
condition must be set, which clears the error and allows communication to proceed.

2. The Restart condition—a falling SDA edge during data transmission when the CLK clock line is still high— creates
the same stall/deadlock. In the following data request, an additional Start condition must be sent for correct
communication.

3. Afalling SDA edge is not allowed between the start condition and the first rising SCL edge. If using an 12C address
with the first bit 0, SDA must be held low from the start condition through the first bit.

Figure 1 - 12C Communication Diagram
I12C Communications Diagram

1. Read Data ( with examples of reading pressure, pressure plus 8 bits of temperature and pressure plus 11 bits of temperature )

Set by bus master| | | ST [A6/A5|A4/A3[A2]A1]A0] R A
Set by sensor ( pressure plus status ): - ---------- AD31.. D24 |D23 .. D16
...then, one of the following:
a) Set by bus master, to stop transfer after pressure data received: - - - - - - - - - - - - N [sP] 1]
--OR--
b) Set by bus master, to stop transfer after first temperature data byte received: - - - § A N |SP| |
Set by sensor ( high order 8 bits of temperature ): - - - - - ------------------ D15 ... D8
--OR--
c) Set by bus master, to stop transfer after last temperature data byte received: - - - { A A N |SP| |
Set by sensor (all 11 bits of temperature plus padding bits ): - - - - - - - - - - ----- D15 ... D8 D7 ... DO
Bus states Sensor Address Data format
Idle: A6 ... AD Status: D31/D30|
Start: Pressure data: D29 .. D16
Stop: Temperature data: |[D15 ... D5
Ack: (padding bits:) D4 .. DO
Nack:
“Read” bit (1):
“Write” bit (0):

Figure 1 illustrates the sequence of signals set by both the host and the sensor for each command. Note that for the
ReadData command, the host has the option of responding to the second or third bytes of data with a NACK instead
of ACK. This terminates the data transmission after the pressure data, or after the pressure data and upper byte of
temperature, have been transmitted. See Figure 4 for the 12C timing details.

ELV SERIES - DIGITAL AND ANALOG PRESSURE SENSOR PrRODUCT FAMILIES
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After power-up, the part enters Free Running mode and begins its periodic conversion cycle. The only bus interaction with
the host is the SPI DataRead operation. Polling the sensor at a rate slower than the internal update rate will minimize bus
activity and ensure that new values are presented with each transfer. Note that the Status bits should still be checked to
verify updated data and the absence of error conditions.

ELVH sensors using the SPI interface option provide 3 signals for communication: SCLK, SS (Slave Select), and MISO.

SPI Bit Pattern

The sequence of bits and bus signals are shown in the following illustration (Figure 2). Refer to Figure 3 in the
Interface Timing Diagram section for detailed timing data. As previously described, the incoming data may be
terminated by raising SS after 2, 3, or 4 bytes have been received as illustrated below.

Figure 2 - SPI Bit Pattern

soik e e e O e Y PP s O

MISO Hi-Z | D31 | D30 | D29 | D28 | D27 | --- | D17 | D16 [ HIZ

ss T —

Reading Status and Pressure Data

scik e e s I o P e B

MISO HI-Z | D31 | D30 | D29 | D28 | D27 | --- [D9 | D8 [ HI-Z
S | |

Reading Status, Pressure, and Temperature High Byte Data

scLK i e e e O e Y PO s N

MISO HI-Z | D31 | D30 |[D29 | D28 | D27z | --- | D1 | Do | HI-Z
SS | |

Reading Status, Pressure, and Temperature Data

ALL SENSORS DS5-0376 /DCN 10373 /RevE
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Interface Timing Diagrams for ELVH Series

Figure 3 - SPI Timing Diagram

—_— tosrik §— Yow L E

SCLK

O - - -

ss ‘\ )
" ] o]
PARAMETER SYMBOL MIN TYP MAX UNITS
S CLK clock frequency fscik 50 - 800 kHz
SS drop to first clock edge tsscik 25 - - us
Minimum S CLK clock low width Tow 0.6 - - HS
Minimum S CLK high width thicH 0.6 - - us
Clock edge to data transition tewko 0 - 0.1 us
Rise of SS relative to last clock edge teikss 0.1 - - us
Bus free time between rise and fall of SS toe 2 - - us

Figure 4 - 12C Timing Diagram

SCL j

SDA |
tsusta <l
touste  tipLe
P ARAMETER SYMBOL MIN TYP MAX UNITS
SCL clock frequency fscL 100 - 400 kHz
Start condition hold time relative to SCL edge tHSTA 0.6 - - kHz
Minimum SCL clock low width trow 0.6 - - us
Minimum SCL clock high width tHiGH 0.6 - - us
Start condition setup time relative to SCL edge tsusTA 0.1 . - us
Data hold time on SDA relative to SCL edge tHDAT 0 - - 'S
Data setup time on SDA relative to SCL edge tsUDAT 0.1 - - us
Stop condition setup time on SCL tsuste 0.6 - - us
Bus free time between stop condition and start cond. tiDLE 2 - - Us

ELV SERIES - DIGITAL AND ANALOG PRESSURE SENSOR PrRODUCT FAMILIES
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HWREMEF21—T

T F1—J (B9 BHBBEIETIE, 15psi
; Material* UTOENEEZ MRE] . 15psitl b
Lid Type b op Low Pressure | High Pressure DEHEEZ [FE] EERLTVEX
A 5/32" 1/4" Silicone Polyurethane ER
R 1/16" 1/8" Silicone Polyurethane
J 1/16" 18" Silicone Polyurethane 3 15psiZ IV 31— MIK
K 3/32" 5/32" Silicone Polyurethane =, 15pSi5‘“ff T L>3v)LET—
N O-ring face seal FEEEHLDEINET,
Ny RLA77T b
SIP DIP SMT
[® 0.89~0.99 mm] [(0.89~0.99 mm] — _ ~
©0.035~0.039 inch $.035-.039inch- ¥ 3 [2.03] o
(Finished Size) (Finished Size) RNPARS 0.080 >3 £
=}

?
5

‘EH':I E_E_ [2 54]
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J\Y & —>EME- DIP Packages

DIP AN: Barbed Top Port Gage

HAND Package

Package Dimensions

390
fo3]
oy
114 f 7 6 s
[s&] I
252
)
128l 5
i é.ns]s;J
l 100
thzlsy all g
- L[ms]
Ll [2s4
100
[762] |
300

[0.64]
025

[5.59]
[931] 220
367

[35]
©.138
[624]
E{,"“] 246
94
A L ﬂ ‘
=
[6.99] [133]
275 524

41— foss Notes:
1) Dimensions are in inches [mm].
2) Pad Layout: PAD-31.

DIP DR: Barbed Opposite Side Port — [2990] —
Differential [3132] -1
[291] .y [e16]
e 7 e s | 242
[ I [y [44) qmr
173 ?
E ° i (o3 57
(EE o o
‘ @m i !
1l 20 3 4 1.14]
[44] J — L[.MS] [%Z] — L [0.25]
1713 [254] .010
100 [15.76] %5022’
[762] 620 ]’ ¥
300 1 o [93] [1.93]
X .366 @.076
g 1l
Tt
[6.22] -
[9.95] .245 [ [378]
392 149
B bressure o
4\& (048] Notes:
o8 1) Dimensions are in inches [mm].
HDRD Package 2) Pad Layout: PAD-31.
DIP JJ: Non-Barbed Tapered Side Port [264%4]
5 — |y[378]_|
149
8 7 6 5
I L]
[g'ego] [etzg] LH N
S (128 [133] e 14 ol
8:4] ° l £ 'zfs adl
331 2 1 S
! i Zalal | i
3 157,
e L [.10‘%2] L [0.25] '[osz]
Ll [254 By oo .| [27]
.100 .109
[762]
300
Low Pressure

HJJD Package

Notes:
1) Dimensions are in inches [mm].
2) Pad Layout: PAD-31.

* Refer to How to Order Tables for pinouts
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I\v4—>EH - DIP Packages (i)

Package Dimensions

DIP JN: Non-Barbed Tapered Side [0.9]

Port r 39 o2
6.2
8 7 6 5 - 284

)

@
b~
=
Re
=l
2

)
=

{
(114]  [23] _ 03 L 0] L)
™ o045 .091 — .[356]4— 010

[254] [064] 109
100 N

- (7] 245 [0.95]
24 b e

ngﬁr}-’ressure N OteS:
1) Dimensions are in inches [mm].
2) Pad Layout: PAD-31.

HJIND Package

[9.9]
DIP NN: No Port (Flat) (03l [ 3%

012

[291] o [824]

14 j g 7 s 5 [064] 246

[.lsﬁ] / [eLe] [13:

T
o
4
SR

e

KE

[0.25]
| [254] 010

G Notes:
1) Dimensions are in inches [mm].
2) Pad Layout: PAD-31.

HNND Package

DIP RN: Barbed Side Port Gage T 390 [62]
8 7

[99]

.
=
@
2
@

[138] ___|
054

[153]

[157]
062

| [276]

o0 ©.060 —l ) p— 109
[762] 36 064
300 i 1 r P
9] T

[1
©.076 T[ o]
[2.93] 245 [9.95]

115 L4 aw

[0.46] .
— ois Notes:

1) Dimensions are in inches [mm].
2) Pad Layout: PAD-31.

B Port
High Pressure .‘

HRND Package

* Refer to How to Order Tables for pinouts

O 1T T 11T A OITUTICTOU OUTTUITIATr 1T T 11T A OTUTICTO OUTTUTTIIAT 1T T 11T A OTUTITO T TUT]
AN I "... \
.‘.‘ \ T 4 .'v' N
o ® - 88 z A\ NV
N ] \ 4 >
V - ! S .
2
S
b
8
=
w'e
S
{
i
kS
1
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N\v4—> KM - DIP Packages (#i=)

Package Dimensions

DIP RR: Barbed Side Port . 189
Differential 30 o [Gz-ig] -
8 7 6 5 -
iy f
—4 [9.9] ‘F
TB: o 390 (28] ¢ [6232]
84] 1l 504 .
e | | I
1 ‘ @[@ } [1.38]
TaTal s | (10 o T[T e
. 153
[21.(5]3] [@.oe]o —l r [gGSGJ — i [.zigg]
E ; [0.564]
iy —_—
193] _F %t
®.076 T[a.zz]
[293] 245" [9.95)
115 392
Cowgressure .‘_7 [0.46]
8 Notes:
1) Dimensions are in inches [mm].
HRRD Package 2) Pad Layout: PAD-31.
DIP KN: Non-Barbed Needle Top [
Port 03] _f.
012
[291] *
114 El 76 5
R LI {
5!
{ /(Q [6;331 [15323]
I\ i
©.059
L t
el g ] 762
L [zsau;5 193] - L ()
100 366
[762] _|
300
[064]
025
[622] 1
[995] 245
392
,“_7 o Notes:
: 1) Dimensions are in inches [mm].
2) Pad Layout: PAD-31.
HKND Package ) Y

* Refer to How to Order Tables for pinouts
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N\v 4 —>Em - SIP Packages

Package Dimensions

SIP H-Lead AA: Barbed Top Port — s e
Differential 103 193] [28] 1 s
o2 ™ 36 7| 110 025
[ 2%) _ NS = S, @ i ED
[14013] [s.ls] ky [11]
l i U (ess1 _|

|

»

HAAH Package

Notes:
1) Dimensions are in inches [mm].
2) Pad Layout: PAD-1.

SIP H-Lead AN: Barbed Top Port [99]
Gage .

®

[6.24]
246
[0.64]
025

Notes:
1) Dimensions are in inches [mm].
HANH Package Lowressre 2) Pad Layout: PAD-1.
SIP H-Lead DR: Barbed Opposite
Side Port Differential 22 [
| [osd]
012 [~ 366 | 109 025

ws £ 0 —+ i ©
413 [4.45]
& | 175
X 1\(2)(s oy T
043
o) | sl
054
[051] JL‘ i: | [ﬂiig] =
020

[1.93]
[762] __| ®.076
300
8 Port - il
High Pressure
[138]
054

Notes:
1) Dimensions are in inches [mm].
2) Pad Layout: PAD-1.

A Port
Low Pressure

HDRH Package

* Refer to How to Order Tables for pinouts
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JI\w4r—<Em - SIP Packages(#&)

SIP H-Lead JJ: Non-Barbed
Tapered Side Port

HJJH Package

Package Dimensions

[99] __ |
r 390

[9.3-
366

. [e16] |
242
| [276]
[157] _] 108
062
[ ==i77n
1] o (699
157 275
(s <1 MBI
[3.78] J_:_
.149
] [025]
010
[0.64]
[ 025
-r
Notes:

1) Dimensions are in inches [mm].
2) Pad Layout: PAD-1.

SIP H-Lead JN: Non-Barbed
Tapered Side Port

[8.45] [9.95]
333 392
RIAIAK
11
[1017] L [oae]

v
[0.51] JL T Tas
“ L—f 2z [23]
10 @.091
762
[3uu] i —‘

High Pressure

[276]
109
[157]
062
[G.Lg]
275
=3
|~ [025]
010

L B3
366 4—1 [0.64]

025
o p—
T
| le7]
2 Notes:
1) Dimensions are in inches [mm].
2) Pad Layout: PAD-1.
-A Port
HJINH Package Lowpresure
SIP H-Lead NN: No Port (Flat) 5 — —~ ez
28 ; .64
[3132] I [gsa] - [110] '_T [_025]
[064] T
[ [296] [ @05 [6.99]
[105] 6 ] 215
413 [11] l
j 043 i
1 2 3 T
136
) e
[ | 0.25
[051] JL — [ﬁg] [.010] =
020 [254]
.100
B Port [7.62)
High Pressure 300
Notes:

HNNH Package

-A Port
Low Pressure

1) Dimensions are in inches [mm].
2) Pad Layout: PAD-1.

* Refer to How to Order Tables for pinouts
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N4 —<Em - SIP Packages(fi&)

Package Dimensions

SIP H-Lead RN: Barbed Side Port (93]

Gage 390 [276]
.109
[105]
®
[845] foss] 418
333 392 J
| P
1)(2])f3](4 E (1]
[10.17] 043
400
L 136
054
A [138] [0.25]
L (14 05 T I o0
Eipﬁréressure[‘%gé] 4“‘ 3 (3]
9 [21.33] ©.060 [0.64]
1 025
[7.62]
. -300 [1.93]
b @.076 4 *
; [2.93]
115
Notes:
1) Dimensions are in inches [mm].
A Port
Low Pressure 2) Pad Layout: PAD-1.
HRNH Package
SIP H-Lead RR: Barbed Side Port o [636]
. N 242
Differential o 2761
[157] L .109
062
1 [ [uls] h [sLs]
© 413 [1?;]7 275

[8.45] | [9.95]
333 392 T €)
f2](s)f+ L 1] [31131
[1017] 043
400
| [136]
054
[0.25]
[051] 4“,‘ | — [10'12] [10-;2?] o T 010
020
[254] [153] [9.3]
100
L ®.060 rl "* 366 ﬂ [0.64]

[7.62] 025
300 T
193
bon = =
[2.93]
115

Notes:
1) Dimensions are in inches [mm].
2) Pad Layout: PAD-1.

HRRH Package Rifressue

* Refer to How to Order Tables for pinouts
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N4 —>Em- SMT Packages

Package Dimensions

SMT AN: Barbed Top Port Gage — [gggo] ] 135]
[5132] e ?.138
[201] N CX) R
[493) 246
@.194 [:r

T [133]
[6.99] S

Notes:
1) Dimensions are in inches [mm].
Aport 2) Pad Layout: PAD-32.
HANJ Package Low Pressure
SMT DR: Barbed Opposite Side (98]
Port Differential I —
103 .
012
[291]
114 8| 76 5 ;
! i (44]
173
o o T
,BE =
th2lal 4| [114]
[‘11-743] 045
‘ [?133] o [1576] [153]
72) ™ o ]7 oo [193)
.300 — .
) ; )
[%gg] _l 366 ﬂ ] l’ 076
b | T
fowPressure ==
190 |
149
DOZJAJL& L na Notes:
[0.46] 054 . . L
BPort o8 1) Dimensions are in inches [mm].
o pessue 2) Pad Layout: PAD-32.
HDRJ Package
SMT JJ: Non-Barbed Tapered Side 16.16]
Port o [T
| (3781 _]
149
[133] ‘ F
524 ] J |
[11.92] 157 215
469 O Ll l 5;1
0 !
| H e
03 [025] 6
- ‘[366] — [064] 010 . [.Ziég]
.025
T [4.73]
.186
.‘ [1.27]
.050
[0.46)
018
Notes:
1) Dimensions are in inches [mm].
2) Pad Layout: PAD-32.
HJJJ Package Low Pressure
* Refer to How to Order Tables for pinouts
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N4 —>Em- SMT Packages (&)

Package Dimensions

SMT JN: Non-Barbed Tapered Side
Port

[9.9]
’7 -390
8 _7_6 5

[62]

[157]
A‘T_ [1.14] 062
045 [23] [21'33]
(254 o 52 '
[671] _|
264
8 Port
High Pressure [Ooig] Notes:
1) Dimensions are in inches [mm].
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Notes:
1) Dimensions are in inches [mm].
2) Pad Layout: PAD-32.

* Refer to How to Order Tables for pinouts
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N4 —>Em- SMT Packages (&)

Package Dimensions

SMT RR: Barbed Side Port
Differential
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SMT KN: Non-Barbed Needle Top
Port
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Notes:
1) Dimensions are in inches [mm].
2) Pad Layout: PAD-32.

* Refer to How to Order Tables for pinouts
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